Using absolute line intensity measurements the densities of the excited states are determined. Applying the ideal gas law yields the ground state density. It is found that the excitation temperature ranges from 3000 to 11000 K. Apparently the atomic state distribution function (ASDF) does not obey the Saha-Boltzmann law. This indicates that these plasmas are far from local thermal equilibrium (LTE). From the shape of the ASDF it can be concluded that the plasma is ionising 121.
The electron temperature and the electron density are determined using Thomson scattering. In the plasma with helium as main gas, tem eratures around 25000 K and densities between 0.64 and 5.1 x 10 m are found. In an argon plasma the electron temperature is lower and the electron density is higher: 17000 K and around lo2' m-' respectively [3] .
Using the electron temperatures and densities as found by Thomson scattering, it can be established that the ionisation rates of both plasmas are much larger than the recombination rates, which means that the plasmas are far from Saha equilibrium. Moreover, the production of new ions and free electrons outranges by two orders the estimated "classical" losses due to flow and diffusion. The actual losses can be higher due to: a smaller gradient length, due to a donut like radial distribution of the electron density, mixing with the surrounding air, e.g. charge transfer between an argon ion and molecular nitrogen followed by dissociative recombination, formation of molecular argon ions or an underestimation of the escape of resonance radiation. Ths method has been used to study the internal disruptions and m = 1 oscillation The reconstructed images in the phase before a Sawtooth crash have shown the hot plasma core move gradually toward one side, this is considered that as the increasing m = 1 kink mode
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